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DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RUFS WORK PLAN, PART 2

Executive Summary

Purpose of Memorandum

Summarizes information collected during implementation of the Wastewater Discharge
Areas Addendum to the RI/FS Work Plan (WDAA) (CH2M HILL, December 1997)

Provides an evaluation of the groundwater/surface water interactions for the
wastewater discharge areas (specifically, South Ditch and Company Lake)

Results of the South Ditch Evaluation

Groundwater elevations across the site, and along South Ditch, show a downward trend
between the end of May and the end of September 1997, reflecting a seasonal decline in
the water table as summer progresses.

East South Ditch, which does not receive wastewater discharges, becomes a losing ditch
for a very brief period of 2 to 4 weeks during the year. During this period the ditch
provides recharge to groundwater until it goes dry.

This seasonal pattern of the ditch drying up appears to be consistent from year to year.

Because east South Ditch goes dry about the time groundwater levels drop, the
constituent migration from east South Ditch to groundwater is expected to be minimal.

West South Ditch becomes a losing ditch around the end of June to mid-July, as
groundwater levels drop below surface water levels in the ditch.

Because this portion of the ditch receives stormwater, process water, and wastewater
from several outfalls, the ditch does not go dry and continues to recharge groundwater
throughout the summer and early fall.

The best estimated order-of-magnitude flux through the bottom and sides of west South
Ditch during dry season conditions is 2 x 10-% cubic feet per second (ft3/sec) [or
approximately 129 gallons per day (gpd)].

Based on a potential range of hydraulic conductivities that could be present in the
material along the ditch walls/bottom, the flux could range from 2 x 10 ft3/sec (or
approximately 13 gpd) to 2 x 102 ft3/sec (1,293 gpd).

Because leakage out of west South Ditch is small (and for only a small portion of the
year), the potential for surface water constituents to impact groundwater is low.

The estimated loss of fluoride to groundwater during the period of maximum seepage is
less than 1 pound (Ib)/day.

Results of the Company Lake Evaluation

Surface water in Company Lake (used as a wastewater treatment pond) recharges
groundwater in the summer and fall, when groundwater elevations typically fall below
the surface water elevation of the pond.
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DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RUFS WORK PLAN, PART 2

A comparison of groundwater quality data from Geoprobes and monitoring wells in the
vicinity of the pond with the results of the sediment leaching test suggests that ground-
water quality downgradient of the pond is affected by seepage through the bottom of
Company Lake when groundwater elevations are seasonally low.

A vertical and a horizontal fluoride concentration gradient are evident near the pond.
The vertical groundwater gradient in the vicinity of the pond is upward and
groundwater flow is toward the river. The result is a localized, relatively shallow plume
that discharges to the river. Fluoride concentrations from Geoprobes show a
corresponding decrease as groundwater moves upward and away from the pond, likely
because of mixing. Likewise, fluoride concentrations are highest near Company Lake
and decline toward the river.

Fluoride concentrations are highest near Company Lake and decline toward the river.
This distribution of fluoride near Company Lake, as well as the similarity between
leachate test results and fluoride concentrations in groundwater near the pond, strongly
suggests that the pond is a source of fluoride to groundwater.

The water balance indicates a loss of approximately 360,000 gpd from Company Lake to
groundwater during the September-October 1997 period.

Vertical leakage through the bottom of the pond was estimated to be 56,000 gpd.

Because West Company Lake was backfilled with much higher conductivity dredge
spoils compared with native subsurface materials, the remaining 304,000 gpd may be
moving to groundwater horizontally through the west end of Company Lake. This
conceptual model is supported by the observed similarity between fluoride concentra-
tions in shallow groundwater at the west end of Company Lake and Company Lake
surface water concentrations. Higher fluoride concentrations detected in intermediate-
depth groundwater are more representative of the vertical seepage.

Fluoride loading from Company Lake to groundwater was estimated at approximately
10 Ib per day through vertical leakage and about 7.5 Ib per day via horizontal leakage.
These estimates are conservative (high) because they are based on conditions when
maximum hydraulic gradients occur.

Fluoride is present at lower concentrations in the shallow unit upgradient of Company
Lake. Higher fluoride concentrations are observed in the intermediate unit (80+ feet
below the ground surface). The source of this fluoride is uncertain: This deeper fluoride
is either fluoride pulled down by production well pumping from a source near the main
plant area, has moved downgradient after pumping demands changed and is just now
moving to or by the pond, or could be the result of production well operation
historically pulling fluoride down and back toward the plant from Company Lake.
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Introduction

This technical memorandum summarizes information collected during implementation of
the Wastewater Discharge Areas Addendum to the RI/FS Work Plan (WDAA) (CH2M HILL,
December 1997) for the Reynolds Metals Company (RMC) facility in Troutdale, Oregon.
Technical Memorandum DS No. 17: Data Summary for the Wastewater Discharge Areas Addendum
to the RI/FS Work Plan, Part 1 (CH2M HILL, December 12, 1997) summarized constituent .
concentration and distribution in South Ditch and Company Lake. This Part 2 data
summary provides an evaluation of the groundwater/surface water interactions for the
wastewater discharge areas.

The wastewater discharge areas comprise South Ditch and Company Lake (Figure 1), which
are part of the permitted National Pollutant Discharge Elimination System (NPDES)
wastewater facility. The data collection methods and results for the evaluation of
groundwater/surface water interactions are presented separately for South Ditch and
Company Lake.

South Ditch

The South Ditch is the primary surface water drainage feature at the RMC facility. East
South Ditch begins just inside the U.S. Army Corps of Engineers (COE) dike (see Figure 1),
northeast of the plant, conveying stormwater and seasonal groundwater seepage from the
area west of the COE dike and east of the plant westward into west South Ditch. West South
Ditch flows from the terminus of east South Ditch (just southeast of the bakehouse) to an
elevation-activated pump station, conveying stormwater, seasonal groundwater seepage,
and facility wastewater. The pump station discharges to Company Lake.
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DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RUFS WORK PLAN, PART 2

RMC has dredged and straightened the South Ditch to carry surface water to the collection
forebay at the pump station. The forebay is typically dredged every 5 to 6 years; it was last
dredged in the winter of 1998 to restore capacity.

The WDAA called for the installation of piezometers along the South Ditch and water
elevation monitoring in surface water and groundwater to provide data to evaluate surface
water/groundwater interaction in the vicinity of South Ditch. Data collection methods are
described in detail in the memorandum contained in Attachment A.

Groundwater elevations across the site, and along South Ditch, show a downward trend
between the end of May and the end of September 1997, reflecting a seasonal decline in the
water table as summer progresses.

East South Ditch, which does not receive wastewater discharges, becomes a losing ditch for
a very brief period of 2 to 4 weeks during the year. During this period the ditch provides
recharge to groundwater until it goes dry. This seasonal pattern of the ditch drying up
appears to be consistent from year to year. Because east South Ditch goes dry about the time
groundwater levels drop, the constituent migration from east South Ditch to groundwater is
expected to be minimal.

West South Ditch becomes a losing ditch around the end of June to mid-July, as ground-
water levels drop below surface water levels in the ditch. Because this portion of the ditch
receives stormwater, process water, and wastewater from several outfalls, the ditch does not
go dry and continues to recharge groundwater throughout the summer and early fall. The
best estimated order-of-magnitude flux through the bottom and sides of west South Ditch
during dry season conditions is 2 x 10-% ft3/sec (or approximately 129 gpd). Based on a
potential range of hydraulic conductivities that could be present in the material along the
ditch walls/bottom, the flux could range from 2.56 x 10-% ft3/sec (or approximately 13 gpd)
to 2 x 102 ft3/sec (1,293 gpd). Because leakage out of west South Ditch is small, the potential
for surface water constituents to impact groundwater is low. The estimated loss of fluoride
to groundwater during the period of maximum seepage is less than 1 Ib/day. During the
transitional periods, when groundwater elevations are declining and vertical hydraulic
gradients are less than maximum, fluoride loading would be even less (for further
discussion, see Attachment A).

Company Lake

Company Lake is used as part of RMC’s permitted NPDES wastewater treatment system.
RMC wastewater and stormwater from South Ditch enter the treatment pond from a
discharge pipe at the southwest end of the pond. An outfall ditch drains from the northwest
end of the treatment pond and flows north through a Parshall flume, where it discharges
through an outfall pipe into the Columbia River. During periods of high water in the
Columbia River, water flows into Company Lake (via the outfall ditch) from the river.

West Company Lake was once part of Company Lake but was filled and is now owned by
Gresham Sand and Gravel (GS&G). Dredged materials from the river are stockpiled over
West Company Lake as part of GS&G operations. Borings in West Company Lake indicate
that the existing fill material is 8 to 24 feet deep.

PDX17DAE.DOC 3



DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RUFS WORK PLAN, PART 2

Data Collection and Results

Data collection needs identified in the WDAA include surface water and groundwater
quality monitoring, calculation of a water balance for Company Lake, a Geoprobe
investigation around Company Lake, and water elevation monitoring. The data collection
methods and results are provided below; the subsequent Groundwater /Surface Water
Interactions section synthesizes these results into a general picture of groundwater/surface
water interactions around Company Lake.

Company Lake Inlet and Outlet Water Quality Monitoring

Surface water samples were collected monthly from July to October 1997 at the inlet to
Company Lake (South Ditch forebay) and at the Company Lake outlet to the Columbia
River. The purpose of collecting the inlet samples was to evaluate potential compliance with
the NPDES permit if South Ditch were temporarily routed directly to the river during a
remedial activity. The inlet data are representative of conditions when the facility is not in
production; since the samples were collected, the facility has begun aluminum production.
The purpose of the outlet samples was to provide representative data to evaluate the
potential leakage of Company Lake surface water to groundwater. The data collection
methods and results for both the inlet and outlet samples are provided below.

Data Collection

Samples were collected directly into the sample bottles. Non-preserved sample bottles were
used to fill pre-preserved sample bottles. Dissolved metal samples were field filtered using a
disposable pressurized bailer and pump with a 0.45-micron disposable filter. The samples
were analyzed for general chemistry, cyanide, fluoride, total and dissolved metals, and
polynuclear aromatic hydrocarbons (PAHs). Surface water samples were analyzed by
CH2M HILL Quality Analytical Laboratories, Redding, California; Oregon Analytical
Laboratory, Beaverton, Oregon; and Analytical Resources Inc., Seattle, Washington, by the
analytical methods listed in the WDAA. Field measurements (electrical conductivity,
oxidation-reduction potential, pH, temperature, and turbidity) were recorded during each
field event.

Results

Table 1 shows the analytical results for the inlet and outlet samples collected from July to
October 1997. No cyanide was detected in any of the samples. Fluoride concentrations were
consistently higher in the outlet than the inlet. Total and dissolved metal concentrations
were generally higher in the inlet sample on September 18 and October 16, 1997; however,
this was not the case on the other two sample dates. PAHs were detected at low levels in all
the samples collected; the sum of detected PAHs ranged from 0.00046 to 0.004 milligrams
per liter (mg/L). Two outlet samples were also analyzed for dissolved PAHs, but none were
detected. Temperature at the inlet location was generally 10 to 15 degrees higher than at the
outlet except on September 18, 1997. This sample was taken after a rain event, which might
explain the decrease in the inlet water temperature.

Outlet sample results were plotted on a Piper trilinear diagram (see Figure 2). No seasonal
trends in water chemistry were apparent.
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Table 1
Surface Water Quality Data at the Inlet and Outlet to Company Lake
Sample ID SD-SW006 CL-SW001 SD-SW006 CL-SW001| SD-SWO006 CL-SW001 SD-SW006 CL-SW001 SD-SW006 | CL-SWO001
Sample Date 7/16/97 7116/97 8/12/97 8/12/97 8/25/97 8/25/97 9/18/97 9/18/97 10/16/97 10/16/97
Description Inlet Outlet Inlet Outlet Inlet Outlet Inlet Outlet Inlet Qutlet
Analytes (mg/L)
Field Parameters
ivi ) 280 230 244 251 259 276 199 191 360 160
eH (mv) 226 118 35 74, 104 -133 108 117.3 854 884
pH 74 7.7 6.99| £.88 7.55 7.28 6.38 £.87 .32 87
ius) 309 254 2.7 224 345 224 183 17.8 314 151
) 09 115 2.1 1 14 6.2 16 i 25 1.4
Conventional
| Alkalinitv, Carbonate (as 6U 6U 6U 6U 6y 6U 6U 18
| Bicarbonate (as CaCQ3) 121 95 115 104 110 107 120 66
Chloride 17 15 16.3 18.9 211 18.7 106 206
| Cvanide, Tota 002U 002U 002U 002U 002U 002UV 002U 0.02 gﬂ
| | Fluoride By 3000 2.39 2.63 0.39 2.69 0.84 1.39 07 1.41
Nitrate-N 011 01U 0,13} 0.1 0.1 01U 01U 0.1 Ul
Sulfate 9.28 134 413 123 4,99 6.37 595 698 |
Total Metals
Alyminum 00666 0358 00572 0.268 0,504 0.0647 0118U 00679
Bervllium 0,0003 U 0,0003 U 0.0004 0.0003 U 0.0003 U 0.0003 U 0,0003 U 0.0003
Cadmium 0,002 U 0002 U 0.0002 U 0,002 U 0,002 U 0,002 U 0,002 U 0.002 U
| Calcium 204 204 224 232 244 242 49.7 223
lron 0113 0.6 0.129U 0413 U 0.627 0.261 0.334 0,126
Magnesium 4,01 426 402 44 421 418 51 3.81
| Manganese 0.0968 0.18 0116 0,134 0,266 0.0953 015 0.0367
Potassium 3.63 3.06 404 39 397 395 584 3.65
jum 255 204 204 253 227 204 535 205
Dissolved Metals {
| Aluminum 0,0618 005U 005U 0,067 0.071 005U 00768 U 005U
Bervilium 0.0003 U 0,0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0.0003 U 0,0003
Cadmium 0.002 U 00020 0002V 0002 U 0002 U 00020 0002 U 0,002
lron 01U 01U 01U 015U 0,106 01U 01U 01
| Manganese 0,088 002U 0108 00213 0,183 002U 0.0899 0023
Total PAHs" 4
| 2-Methvinaphthalene 0,0001 U 0.0001 U 0.0001 U 0.0001 U 00001 U 0.0001 U 0.0001 U 0.0001
| Acenaphthene 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001
| Acenaphthvlene 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0,0001 U 00001 U 0.0001
Anthracene 0.0001 U 0.0001 U 0.0001 U 00001 U 0.0001 U 0.0001 U 0.0001 U 0.0001
| Benzo(a)anthracene 0.0001 U 0.00037 0.00028 0.00027 0.00021 0.0001 U 0.0001 U 0.0001 U
| Benzo(alpvrene 00001 U 0.00022 0.0002 0.0002 0.0001 U 0.0001 U 0.0001 U 0.0001
| Benzo(b)fluoranthene 0.00029 U 0.00075 0.00079 0.00079 00003Y 0.00012 0.00011 0.0001
| Benzo(gh.iperviene 0,0001 U 0.0003 0.00034 0.00037 0.0001 U 0.0001 U 0.0001 U 0.0001
—_Benzo(k)fluoranthene 0.0001 U 0.00056 0.00033 0.00034 000015 Y 00001 U 0.00031 U 0.0001
Chrysene 0.0001 0.001 0.00085 0.00088 0.00029 000018 0.00016
| Dibenzo(a.h)anthracene 00001 U 0.0001 00001 U 00001 U 00001 U 0.0001 U 0.0001 U
| Dibenzofuran 0.0001 U 0.0001 U 00001 U 0.0001 U 00001 U 0,0001 U 0.0001 U
| Fluoranthene 0.00015 0.00049 0.00014 0.00013 00015 00001 U 0.00035
Fluorene 0,0001 U 00001 U 00001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
ndeno(1.2.3-cdpvrene 00001 U 0.00033 0.0003 0.00031 00001 U 00001 U 0.0001 U
| Naphthalene 0.0001 U 0.0001 U 00001 U 0.0001 U 0.0001 U 0.0001 U 0.0001 U
| Phenanthrene 0.0001 U 0.0001 U 0.0001 U 0.0001 U 0.00035 0.0001 U 0.0001 U
Pyrene 0.0001 U 0.00053 0.00041 0.00045 0.0012 0,0001 U 0.00029
" Sample CL-SW001 (7/16/97) and CL-SWO001 (8/25/97) were analyzed both for total PAHs (shown) and dissolved PAHs. No dissolved PAHs were detected.

U = Undetected g
Y = Indicates raised detection limit due to background interference or activity on the instrument '
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DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RI/FS WORK PLAN, PART 2

Groundwater Quality Monitoring

Sampling Procedures

Seven groundwater monitoring wells near Company Lake (MW06-024, MW07-024, MW20-
026, MW22-027, MW27-045, MW29-033, and MW30-030) were monitored as part of RMC’s
1997 quarterly groundwater monitoring program to determine potential upgradient and
downgradient effects. Groundwater samples were collected in accordance with the
procedures described in the Draft Sampling and Analysis Plan (CH2M HILL, July 1997) and
submitted to QAL for fluoride, cyanide, total metals, PAHs, and general chemistry analysis.

Results

No cyanide was detected in any of the groundwater samples: Fluoride concentrations were -
consistently higher on the north (downgradient) side of the pond (from 0.55 to 23 mg/L)
than on the south side (0.31 to 0.54 mg/L). Various metals were detected on both sides of -
the pond. No PAHs were detected. Analytical results for these seven wells are provided in
the following reports:

» Technical Memorandum No. GW-10: February 1997 Quarterly Groundwater Monitoring
Results (CH2M HILL, June 1, 1997)

o Technical Memorandum No. GW-11: May 1997 Quarterly Groundwater Monitoring Results
(CH2M HILL, July 31, 1997)

» Technical Memorandum No. GW-12: August 1997 Quarterly Groundwater Monitoring Results
(CH2M HILL, December 18, 1997)

Calculation of Water Balance

Between August 23 and October 20, 1997, a water balance was calculated around Company
Lake to evaluate seepage to groundwater during the period of low groundwater elevation
(summer months). The water balance was calculated by totaling the specific inflows and
outflows from Company Lake over the duration of the water balance. The Company Lake
water balance is shown conceptually in Figure 3.

Basically, the change in the volume of water in the pond is the difference between the sum
of the flows into the pond and the sum of the flows leaving. The basic equation used to
express this relationship is:

AV=1+P+R-S-E-0O

Each of the terms except seepage was quantified using the data collection procedures and
simplifying assumptions presented below. The equation was then solved for “S.”

PDX17DAE.DOC 7



DATA SUMMARY FOR THE WASTEWATER DISCHARGE AREAS ADDENDUM TO THE RIFS WORK PLAN, PART 2

Direct Precipitation, P (+)

Inflow, I (+) Evaporation, E (-)
Runoff Precipitation, R (+) \ Change in Volume, A V ()
Company Lake Wastewater Treatment Pond Outflow, O (-)

\

Groundwater Seepage, S (-)

Figure 3. Company Lake Water Balance

Data Collection

Data were collected for each of the flows into and out of the pond other than seepage.
Inflow and outflow values were measured directly using flowmeters installed for the water
balance. Precipitation and evaporation rates were estimated using data from nearby
climatological stations. Surface runoff was estimated using a calculated rainfall /runoff
relationship and topographic survey data. The change in pond volume was estimated based
on the difference in Company Lake water elevation between the beginning and end of the
water balance.

Concurrent to the water balance, during the month of September 1997, RMC was
performing an aquifer test in support of other Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) activities. During this time, several of RMC's
production wells were operated continuously at rates in excess of normal. Water from these
wells was discharged to the Columbia River via South Ditch and Company Lake.
Consequently, inflows and outflows from Company Lake were higher during the pumping
test than occurred during most of the water balance study period.

Flows In. The calculated volumes of water into Company Lake include inflow, direct
precipitation, and runoff.

Inflow (1). Inflow is defined as the combined process water and stormwater that is pumped
from west South Ditch into Company Lake via a 16-inch-diameter inlet pipe. A check valve
exists on the pipeline to prevent flow reversal from Company Lake. An ultrasonic
flowmetering system was installed on the 16-inch-diameter pipeline upstream of the
discharge to the pond. A portable metering shed adjacent to the pipe was used to house the
flowmeter display unit. Totalized flow into Company Lake was recorded manually during
the water balance period. Details regarding the influent flowmetering system can be found
in Attachment B.

Inflow averaged 1.277 mgd and accounted for 96.4 percent of the total flow into the pond.
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Direct Precipitation (P). Direct precipitation is defined as the volume of precipitation falling
directly onto the water surface of the wastewater treatment pond. Precipitation depth onto" .
the surface of the pond was estimated using data from the Bonneville Power Administration

(BPA) Substation. Daily data for Monday through Friday were collected at the BPA site
adjacent to RMC'’s plant site; these data were obtained from the Oregon Climate Service at

Oregon State University.

The cumulative direct precipitation volume was calculated by multiplying the total rainfall
depth times the average pond surface area during the balance.! The measured precipitation
during the water balance period was 6.42 inches. Over the duration of the water balance, the
direct precipitation term accounted for 48,100 gpd or 3.6 percent of the total flow into the

pond.

Runoff (R). Precipitation runoff is defined as the volume of water flowing overland into the
wastewater pond from the surrounding drainage basin. Rainfall that infiltrates or is inter- - -
cepted through surface wetting or depression storage before reaching the pond is excluded
from this term. To estimate this value, a topographic map of the area was used to delineate
the basin that would drain to the pond. The basin was divided into two contiguous sub-
basins based on proximity to the pond, surface slope, and vegetation type. Stormwater
runoff volumes were calculated using the Soil Conservation Service Curve Number (CN)
method (Corbitt, 1990). Runoff characteristics for the two areas are presented in Table 2.

Table 2

Sub-Basin Characteristics For Precipitation Runoff

Characteristic or Value

Company Lake Shoreline

North of Company Lake

Physical Characteristics

Immediately adjacent to pond, rela-
tively steep slope, moderate surface
soil permeability, thin vegetation

Segregated from pond, gentle
slope, thick vegetation as inhibitor
to flow

Surface Area (acres)' 9.07 at 16.37 ft msl® 25.16
10.02 at 15.16 ft msl
Antecedent Moisture Condition Il Il
(AMC)?
Hydrologic Soil Group (HSG)® B B
Land Use Woodland, poor cover Woodland, good cover
Curve Number (CN) 66 55
Potential Maximum Retention (S) 5.15 8.18
Abstraction Value (AV)* 1.03 1.64

' Accounts for varying water surface area in wastewater pond.
2 AMC Il = average soil moisture conditions

¥HSG B = Soils having a moderate infiltration rate when thoroughly wetted and consisting chiefly of moderately
deep to deep and moderately well to well-drained soils with moderately fine to moderately coarse texture.

* AV = The abstraction value is defined as the required rainfall depth that will be taken up by interception,
depression storage and infiltration before precipitation runoff begins. An area having an abstraction value of 1.03

will require greater than 1.03 inches of precipitation to result in rainfall runoff.

msl = mean sea level.

1 Company Lake survey data were used to adjust direct precipitation, runoff precipitation, and evaporation values for changes
in pond elevation. During the water balance, RMC provided CH2M HILL with pond depths recorded using the bubbler

flowmeter integral to the Parshall flume.
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Because there were no days during the August 23 to October 20, 1997, water period that
exceeded 1.03 inches in precipitation, the calculated runoff precipitation volume during the
water balance was zero.

Flows Out. The calculated volumes of water out of Company Lake include outflow and
evaporation.

Outflow (0). Surface water outflow from the wastewater pond discharges through the
Parshall flume. The recommended flow rate through a Parshall flume of this size ranges
from 0.112 to 15.9 mgd.? At the low flows typical during the summer months, the Parshall
flume is in the lower 10 percent of its calibration range. Therefore, to improve the accuracy
of the effluent flow measurements, a new outfall metering structure was constructed
downstream of the existing Parshall flume at the discharge from Company Lake.

The new metering station consisted of a concrete drop inlet structure and an 8-inch-
diameter discharge pipe. The ultrasonic flowmeter transducers were installed on the
submerged portion of the 8-inch-diameter pipe; the meter and datalogger were located
inside the existing monitoring station. Totalized and instantaneous flow values were
recorded using a datalogger and downloaded periodically. Details regarding the effluent
flowmetering system can be found in Attachment B.

Outflow averaged 0.932 mgd and accounted for 70.3 percent of the total flows out of the
pond.

Evaporation (E). Evaporation from the surface of the wastewater pond was estimated using
data collected from the North Willamette Research Center (NWRC) in Aurora, Oregon.
Aurora is located west of the Cascades and has a mid-latitude coastal climate similar to
Troutdale. These data were obtained from the Oregon Climate Service at Oregon State
University. The NWRC is the closest meteorological station to Troutdale that collects
evaporation data.

The NWRC evaporation data were reported in terms of net water loss; that is, the change in
water depth in a pan of water in a day as a result of precipitation and evaporation. Pan
evaporation was calculated by adding the reported precipitation and net water loss values.
Pan evaporation rates are higher than actual lake evaporation and must be adjusted to
account for radiation and heat exchange effects. Accordingly, the pan evaporation value was
adjusted by a pan coefficient of 0.70, an average value for the United States.

The cumulative direct evaporation volume was calculated by multiplying the daily pan
evaporation value times the average pond surface area during the balance. Over the
duration of the water balance, the evaporation term accounted for 36,700 gpd or 2.8 percent .
of the total flows out of the pond.

Change in Volume (AV). A predominant function of the wastewater treatment pond is to
serve as an equalization basin to attenuate peak flows and loads. In response, the level of the
pond is continually rising or falling depending on the relative inflow and outflow rates. The
change in volume over any time period is reflected in the AV term of the water balance
equation. When the total flows into the pond exceed the total flows out, the volume of the

21sco Open Channel Flow Measurement Handbook, Second Edition, 1985; Parshall flume with throat width of 18 inches.
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pond increases (AV is positive); when the flows out exceed the flows in, the pond volume
decreases (AV is negative).

Results

The cumulative totals for the various inflow and outflow terms and the calculated seepage
term are shown in Table 3.

Table 3
Average Daily Flows for Company Lake
Into Pond (gpd) Out of Pond (gpd)
Inflow (1) 1,277,840 Outflow (O) (932,680)
Direct Precipitation (P) 48,120 Evaporation (E) (36,750)
Runoff Precipitation (R) 0 Seepage (S) (356,530)
TOTAL 1,325,960 (1,325,960)

Solving for S in the equation on page 7, the average seepage rate over the duration of the
study is estimated at approximately 360,000 gallons per day. Because the seepage rate is
calculated based on the other inflow and outflow values, any error in the other terms is
reflected in the seepage term. Given the range of uncertainty in the other terms, the
calculated seepage rate during the water balance period may vary between approximately
280,000 gpd and 430,000 gpd.3 This range is representative of the seepage rate for low water
table conditions such as those typically present during the summer months. On the basis of
known groundwater elevations and the conceptual model for groundwater surface water
interaction in the pond, seepage during other times of the year is likely to be substantially
less.

Geoprobe Investigation

A Geoprobe investigation was conducted around Company Lake to assess groundwater
quality immediately upgradient and downgradient of Company Lake.

Sampling Procedures

A total of eleven Geoprobes [five upgradient (GP40-GP43 and GP45) and six downgradient
(GP20, GP21, GP37-GP39, and GP44)] were advanced to depths ranging between 40 and 100
feet below the ground surface (bgs). The field work was conducted in September 1997 to
coincide with seasonal low groundwater elevations when Company Lake effects on shallow
groundwater, if any, were likely to be most pronounced. Geoprobe locations are shown in
Figure 4. [Note: Geoprobes on the south side were located farther away from the pond in

3 Assuming +20% error in natural terms (precipitation, runoff precipitation, evaporation); £3.5% error in inflow term cal<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>